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Abstract 



PROBLEM TO BE SOLVED: To provide a semiconductor integrated circuit device having an inexpensive and 
efficient self-test function for a built-in memory. 

SOLUTION: This semiconductor integrated circuit device 10 tests a defective bit of an incorporated memory 
14 by an incorporated memory test circuit 12 is accordance with control from a general purpose tester 100. 
The incorporated memory test circuit 12 writes data having the prescribed value for an address corresponding 
to an external memory 16 whenever a defective bit in the incorporated memory 14 is detected. The general 
purpose tester 100 analyzes a defective address of the incorporated memory 14 based on data mapped in 
the external memory 1 6. 
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[SCOPE OF CLAIM] 
[Claim 1] 

A semiconductor integrated circuit device 
comprising : 

an internal data memory means; 

said internal data memory means comprising: 
a memory cell array including a 
plurality of memory cells arranged in a matrix, each 
of said memory cells holding data; 

a data input/output controlling means 
for exchanging stored data with a memory cell selected 
according to an internal address signal; and 

an internal test controlling means for 
performing an operation test on said internal memory 
means according to a control signal and an external 
clock signal from the outside of said semiconductor 
integrated circuit device; 

said internal test controlling means 
determining whether each of said memory cells is good 
or faulty according to a result of writing and 
reading-out of predetermined data into and from a 
relevant memory cell while successively changing said 
internal address, and outputting, to an external 
memory device of said semiconductor integrated 
circuit device, said internal address signal and a 
writing control signal to said external memory device 
according to said result of determination. 
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[Claim 2] 

A semiconductor integrated circuit device according 
to claim 1 , wherein said internal test controlling 
means comprises: 

a control logical signal generating means for 
controlling the operation test on said internal memory 
means ; 

a test pattern storing means for holding a 
pattern of said predetermined data; 

a timing generating means for generating an 
internal clock for controlling a timing of said 
operation test; 

a determining means for outputting 
determination data corresponding to a result of 
comparison of data read out from said internal memory 
means with an expected value; and 

an external memory controlling means for 
controlling an internal address signal to and a 
writing operation of said determination data in said 
memory device according to said determination data. 
[Claim 3] 

A testing apparatus comprising: 

a signal receiving means for receiving a 
control signal and an external clock signal from the 
outside ; 

a semiconductor integrated circuit device to 
be tested receiving signals from said signal receiving 
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means ; 

a memory device controlled by said 
semiconductor integrated circuit device to hold data 
from said semiconductor integrated circuit device; 

said semiconductor integrated circuit 
device comprising : 

an internal data memory means; 

said internal data memory means 

comprising : 

a memory cell array including a 
plurality of memory cells arranged in a matrix, each 
of said memory cells holding data; 

a data input/output controlling 
means for exchanging stored data with a memory cell 
selected according to an internal address signal; 

an internal test controlling means for 
performing an operation test on said internal memory 
means according to the control signal and the external 
clock signal from said signal receiving means; 

said internal test controlling means 
determining whether each of said memory cells is good 
or faulty according to a result of writing and 
reading-out of predetermined data into and from a 
relevant memory cell while successively changing said 
internal address, and outputting, to said memory 
device, said internal address signal and a writing 
control signal to said memory device according to a 
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result of said determination. 
[Claim 4] 

A method of testing a semiconductor integrated circuit 
device having a function of a built-in self test on 
an incorporated internal memory, comprising the steps 
of : 

a step of setting data in a predetermined 
address area in an external memory device to a first 
value ; 

a step of instructing said semiconductor 
integrated circuit device to start said built-in self 
test; 

a step of causing said semiconductor 
integrated circuit device to make said built-in self 
test, and rewriting data at a relevant address in said 
external memory device from said first value to a 
second value differing from said first value according 
to a result of determination of whether a bit is good 
or faulty in said internal memory; and 

a step of analyzing data held in said external 
memory device to analyze distribution of faulty bits 
in said internal memory. 
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i£sfre>ft-^F q i -f q n^ta^^nSo 
[o o 4 9 ] asfc^LfcWtfc^-a*. *^-f > 

(DlfeJ:y : 2^6Ui^$n^^tH^-^<t, RSmt-r- 

2 SciiT. itSJS 1 3 2 2 id <J: tfltS^ 13 2 4 
^e>ffi^^n^tb^7 s -^FQl*5cJ:a t FQ2^ " L ** 
U^;l/<tfrO, -enW^KDJ±®SHi^C0FQ3-FQn 

[005 0)MFQlfcJ:l>WQ2^ M L" V 
oOlV&ZCtKLfcCX. SI^H 3 2 8^6Hi* 
Sft*fi/5B50*«FSti "H" U"OI^&»tT 

[0 05 1 1 CtitCJCDT. T KI/^7'^1 3 42tC 

4CC«. ^-^fflEftaFQl-FQn^n-pnfia* 

[0 0 5 2 3 «fcR9§T*J:5(c. CCDf=-£^ ^tM 

3 4 4*$<fctfT 7^1 3 4 2tC«J#3n/cr- 
*tt. JWM*y HW«I«#«^»1 34 6 

[0053]^, KSJt 7CC*$t»r. sc* 

tyfxmwtsiaott, rtiau^y i 4«c»i, 

[0054] B$S1 1 8 #>6B$£!J t 9lt^£0B?l!liC 

*n>T v i 4^e>«^ffl7 r -^R 

[ o o s 5 ] nn 1 9 frt>*m 1 1 o *-c<&jBHi<Djj?j£ 

(DB$SK:*St»t\ rtJSy^V^X hf^4Sl 4 0^ 
r. ttKSl 3 2 2-1 3 2 6^6. fSy F Q 1 — F Q 

loose) mstcfftotcffltcto^xiz. c<onmt9 

frt>mnt 1 0(DJBIB«:*jWSifc«BU*tt. ^"Thfe 



5) ^fS^ 1 1 -2 38 40 0 
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"H" U-<;V*r4>^4>Oi-r^- t^i^>i. RHJ-r- 
*R 1 tmWmf-ZE 1 <tteT^T<Z>^~*teot>T 

[0 05 7] C(Dtt, S&Sy- h 1 32 8^6tfctfJi* 
ft*JI/5#E£timFStt ** L. ** UtJk&ttft. 
[0 05 8] Ufc#oT. TFU^7^^f-^ 

[oo59]i6«, Hs^L/fcffliiaa^ h©y 

[0 06 0] mmt 2-B*«t 3CDS8atC4c5^T, 
ffl^tt^FStf "H H U^bi^^CitClSDT, 
y^yf-i^-f hWfl^Sl 3 4 6©$!l8PK:«£ 
ot, fl-SM-tyjB-f >*-7*4;* l 34 8^6^35 

[006 1 ]-^ 7KU^7-^1 342tcS^tl 

20 yi6tc^utiii^$n^ 

[0062] C<0t£, ft9^f)m<4>*-7*JX 
1 3 4 8^e>«. ^-$7**1 3 4 4«tcS}t$n/c 
^-drflSflWIFQl-FQnfeWP^-ty 1 6K*tb 

[0 06 3] -T^t>^, *MM*y 1 6«CB\ rtjfc** 

y i 40D^ar Kuxa^a-rsr Kuxi&jfrrsr 
„LCUDLflLAi.cJa«c«.Lr.. JSSHLt 9 1 Offlffl. 

30 ncc*ji>"c. rtm^y^x hft-^^si 3 o*»e>. 

S»«FStt*iStttttt< "L" U*<*> 

fl-SM-ty n> FD-7 1 3 4*>6tt, ttSM^y 1 6 

y^©»iir Kux«#t>tttt>Sftftt>. 

[0 06 5] Z<Dtc#>. ffliAgB^X NC*t>T. *S 

40 [0 066] «±»91UfcJ:5tt. WiW*!; 1 6iO 

(Wl-gS^^y^^V 1 3 4&®^£>?ftfflSRA 

[0 06 7] *fc. ^SP>*yflB-f>*-7x-fXl 3 
4 81*. rtgptc^>f 5>^^fi£g (Ba»f) ^fill 
50 *C*5D, JWM*>; 3>bO-7 1 3 4*(D7KU^7 
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F«aHi-swfe£au 3 4 6*nti#-r*i§sff 

[0 06 8] fl-SM^y 1 6te, tLblftflg L/ci^tC, 
rtl^^V 1 4<D*&T FUXtf^£te3flT£/ctf>CDfe 

FUXSifi^gM^y 1 40*fj£T& I/OCiOT 

[0 06 9 ] l/c^ot k ^gP^^:';cDga*Jj:C/I / 10 
Omt. WSU^y 1 4<D$><DtW$tf>. &tc\Z*tllH 

[007 0] ttSIU*: y 1 BCDgSfcJ:^ I /Offc^rt 
»-rf*y 1 4CD^tl^>cfcO fe/hSl^»^tt, rt»-**y 
r*X FEHcT F I /OOtgil^Tfr Hi 

[007 1 ] fc£*.K. y 1 4tC*5l^T, TLg 

^^y-fejV?IJiiE«^- : €:y'fe^J<i:CD^a&^. — S 

tcsffl^tf &*>h« * * fs ( i /os) ecsfts-rsfli 

©T**itt, T FU*teJ:CM/0<Di8jI*fTttoT 

t>, rtsu^y 1 4(D7L^^ j ty^co^aJif^-e©^ 

rtj»-rf*y §Ef^ h«MB*««r*^<-f ^ i ok:** 
ur, ^cDrta^^r y i /o»*$ J: 

y sram* 6tx«ciaffl^* y f 5 -* 
* 1 o o £^ufc^^^£^T<sfc&0r&£. 

. [ a 0-7 .3 j H-x«:*$.ur.tt,-.fSJB-rf.*jy.a-4 vx^.tct . 

fctf. 6 4 tf* F<D^*£rWU f->©I/0» (f 30 
-£<DfcBA[=)<DS) #4ffl©»£*«5*3*vC*,>S. U/c 
£S-?T. SRAM16fc, @-(D§it, 

D4 tr? hcotafflSRAM^fflc^nri^o y-tyf 8 

7FUXffA0-A5, f-^Bi^I/O0-I 
/0 3tt, *n*nSRAMl 6©»JC-T5AHi*tr> 

[0 074]-^ M-SM^ty 1 8©&tf>tt, Zhx. 
[007 5] -rtcto%. iR.ffl^*y^* i oo©w» 40 

£ 1 0 0(DTFUXff^«, #6M*y 1 6©7 FU^ 

t>«css»sn. ta»^* y 10 - 

F/^-f FS^tt, waw*y 1 BO-f-frAffllfciaT 
1/00- i/ostc-tn-tnaittsnr^s. 

[0077]tafflfX^100 J:^*^#*SIhIS^ 

a 1 otctttZT* f urates *a*<t ur^ysio 50 
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o) , ir^SM^y 1 b tnrtr**^-*© 
y-fe? FttftaWrttfeh* (xr^S 10 2). 
[0078] rttt>%* awwrra^K:* 

y 1 4*CD£>£T Fi^&c#j£-f Str? Fx-^^H 

i«jeshfc»*K:. rtgp^^y^s^n^^-^o 
^^y<D-r^rcDr Fuxtc#^rfc< o tSi>r, ft 

uf-^s io4) B 
[0079] c<om*~c % vm^zz t^^mmt 

7S 1 0 6 ) . 

[0080] &^r. 44itf*aiaigsaE 1 0 ^<onm 

©rt»r FUXCD^JSi. rt»^*y 1 4&cStT*i*9§I5 
ir* Ff^*0#iA£?rft5 (^r^S 10 8). 
[0 08 1 ] rtjg^y-rX F0&&1 

«^*y 1 *frho7-z<Dmmto±zmftmt<D)m 

«M¥*tTtt9 (*^*"/S 110). 
[0 08 2] J^l^r v rtJgy^ y FE&S 12lt R 

©«5&&t7fc5 ^1 12). 
[0 08 3 ] ^FHt:^ F^Sa-i-SW^ (Xr-^S 1 
12) , rtly^VfXFSSl 2tt, jMM-ty 1 6 

hbk) tm&fflmm-^zajiis {xrv?s us) , 
^f^s 1 1 o^««*a»s-&*. 

L0.QJBL4J _$m^ f&!L£^ hflBJL 2 aWRftK 

2) . t*t»-c, rt^^^y^xMaiK«. WiS^^yf 

4) . rtig^^eyr-x htfKTLTb>ttl>Wfrtt. 

^sx^^^s i i otctwi-rs. 

[0 08 5]—*. rtKy-=ey^XF3&s*57L/c»^ 

-entcf&DT. iKm^** loon ^y^y 1 

*y i 4*cd^at Fu^©««*»ta'r*<ti«>*c- 
rtjK^^y i 4Kttrsft«BflWr*?Jtr f uxb 

[0 08 6]Kit«H(lff*i»7« (X-r^^S 
120). JW>*9 i e^tt. ^abrtferf-ey u* 

^*»JSS« h«tBS«cO*«tt*SI@i8$Sl 0© 

*ifljesnaci«D. waw-ty 1 e^zr-zow 
7Fuxccoi^<D^a5^^ey i e*©^-*©*^ 
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[0 087] flly^'J^h^TLfcg 

Pit. ttau^ey i 6*tctt. rt^^y l 4©^r 

F U X*W ? f > y 3 ixtcWm t & -> X . 

[0 08 8] C©<fc-5&«J£<tT£C<!:-C. rtja^*U 

i 44>©^Ar Fwxflm*. iafflx^y-cUMSsft* 

JtttKzaffl^X* 1 0 QUZ ZtifiaimX-S) 
[0089] -ft£t>%. iFUB-rX£l OO^J:^. 

^^^©^-^©SeaWEfcmtSc 10 
cnii. fi£3fecD^*y f-x h^»->^n«A4jS 

[0 0 9 0] Vicifi^>X. JEffC. *>of-X^CC^tg$ 

[0 09 1 ] l/fc#-?T. F<3®^*y UO^STFl' 

^1ffi-Cd>0^©J:C^^T^^-r'5Ci*lnJtg<!:itt 20 
£. 

[0092] 

SP^x hiMep^gKJ:'). rtSP^-fsee^S©^^ 
X F Zfttz i tcmSfLZ: . i*§P©lBltgg©*tIO-r 57K 
UXtCffl^^^SiXtfCi^Dlte-C^-S^c*. c©¥ 

^{*SI»@SS^g©^xhk::tet,>Ta:. fl-gp©IBlfi£g 

©7^ X h {±# KttjST 5 f - X h gg£ffll,> SCi *SnJte 

£. 30 
[0 0 93] n^m 2 IBIS©^ FSSgtt. iffljXSB^ 
X F&frS*W^S¥g^«lil&3lg©xX FKtel> 

r . rtSPf x f «t K> $ ffite*©©» 

fl^X |-£*Tftofci|£m£. ifX h£|gF*9©fEtiilg© 
MjSf -5 T F U X (cSiit* C <t AJ ojfil&fcto. C ©IBH 
g@©fX Ftt&Kttifcir-SttgPxX F§£g£flH>S C 

[0 0 94] lf^3SBig©7-X h^tC*i^T«. * 
i»#ift«ll^g#©rtSP^*y©?"XFifS3l#. fl-SP 40 
f BtSgg©*f j£T 57F^©f-f 6 ft S C 

<!: T?. ft gPf Btf $|g«£ f > S C £ *SpJftt * 
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-5. C<Dtc&>. #gPiBlggg©^HJte<ki>'«iA©fi?l£K: 
&5 C <b*SoJ&-C\ ^«A>o5Sb^©J:i>^T F uxft? 
[0®©®l|i&i#jn 

[0 1 ] ^^©USS©^©^ h->^fA100 

[02] ai^u/crtay^y^xhtssi^wrs 

^^SlHlSSi^l 0©1fcf££lftiJI!-r£/c«6©«BS?' 

[03 ] ¥tg<*jg§iiis&i£g i o ©rta^* y xx f 

-FT**. 

[043 ^mmmM&gm. 1 o ©x-^wegp i 3 

[05] ¥ig<*3iii@s8§ig 1 0 ©1*3 *yssf 
x k *©^m»i^ift^-r 2,/c«t>© $^5>^?+-f 

[06] 30£<*m«i5]88l£g 1 0 ©1*3®.* t'JSBf 

xhraa^Ktewi^gpy^ y 1 6^©§iiiM'E ; S:iftBs 

[07] 01 (C^L-fc^X h->X7^A 1 0 0 0£iRffl 
y*'J SRAM^fi£Ufcti-&©ftBS^a 5 ^0-c* 

s. 

[08] ##£93© ^ X h #ffi©i!i3©?fcft ?:St7a 
[09] «©fX h^fA2 0 0 OCM^f 
[?f^©lftBJ] 

1 0 nm* * y a bt-x h «£t6jits3a»<*jgstia88£i 
g. 12 rtjgy^y-rx hhjss. 14 rta^*y. 

16 JfgP-^y. 18. 20 ^-^X, 22. 2 
4. 26. 2 8. 3 0 ^-^Atii^JisH 1 . 100 ZR 

fll^x*. 122 rt/Sy^&yf-x h=j>hn--7« l 
2 4 ^X HSHiaJni^^lHlSS. 126$^S>^4 
§.128 .y*y fx M"?$r->te#3uyx*. 13 
o rta^tyf^ f 132 <?-zwm 

SP. 134 Jl-gP^ tij3>hn-7, 142 $0ffl>H 
K. 14 4 tf 1 4 6 5Ui!tK|51S5. 1 4 8 

y^y-te-rt/TUW. 150 $ AlttftSSS. 20 0 
fxhifil, 1 000. 20 0 0 t-x h->x-rA„ 
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